Mutagenicity testing of benomyl, methyl-2-benzimidazole carbamate, streptozotocin and N-methyl-N'-nitro-N-nitrosoguanidine in Salmonella typhimurium in vitro and in rodent host-mediated assays.
The fungicide benomyl and its commercial preparations Fundazol 50WP and Benlate 50WP and the benomyl metabolite methyl-2-benzimidazole carbamate and its commercial preparation MBC 50WP were tested for mutagenicity in in vitro spot tests, in microsomal plate assay, in liquid-culture treatments, or in rodent host-mediated assay. The base-pair substitution Salmonella typhimurium mutant hisG46 and the hisG46-bearing uvrB excision-repair-deficient mutants TA100, TA1530, TA1535 or TA1950 were used as test organisms. Complete genotypic information of these mutants is given in Ames et al. [2]. Captain 50WP, streptozotocin (SZN), N-methyl-N'-nitro-N-nitrosoguanidine (MNNG), 2-aminopurine and N-acetylaminofluorene were used as positive control compounds. In nonoverlay spot tests Benlate 50WP was not mutagenic over a dose range of 50-5000 microgram/spot in hisG46 and TA1535. In overlay spot tests 50 or 100 microgram/spot Benomyl, MBC, Fundazol 50WP, Benlate 50WP and MBC 50WP were tested in hisG46, TA1530 or TA1950. Only a non-commercial MBC sample at 100 microgram/spot showed weak mutagenic activity in hisG46. In microsomal activation plate assay MBC, benomyl, Fundazol 50WP and Benlate 50WP were tested in TA100 over a dose range of 50-2000 microgram/plate. None of the compounds showed mutagenicity. In a 20-h liquid-culture treatment 10, 100, 1000 and 10 000 microgram/ml Fundazol 50WP were not mutagenic in TA 30. In 1-h liquid-culture treatments benomyl, Benlate 50WP or Fundazol 50WP failed to induce mutations in hisG46, TA100 or TA1950 over a dose range of 0.25-1000 microgram/ml. Appropriate positive controls were mutagenic in each experiment. The consistently negative results in this study with commercial MBC and benomyl preparations are contrary to positive results reported earlier with similar methods and similar commercial preparations. Possible reasons to explain the different results are presented. The alkylating agents SZN and MNNG induced fewer mutations in TA1530 and TA1950 uvrB excision-repair-deficient strains than in the hisG46 excision-proficient strain, indicating that with these mutagens excision-repair is also a mutation-prone process. In rodent host-mediated assays with Fundazol 50WP in mice 3 consecutive subcutaneous hourly doses of 500 mg/kg in hisG46 and TA1950 and in rats or mice an oral dose of 4000 mg/kg in TA1950 were not mutagenic. The positive control SZN was mutagenic.